Abstract: manipulator used t o e n t e r i n t o underground waste tanks through one o f t h e t a n k r i s e r s . d u r i n g t h e i n s t a l l a t i o n process. The O p t i c a l Alignment Scope (OAS) i s used t o determine when optimum a1 ignment has been achieved between t h e LDUA and t h e r i s e r . instrumentation and equipment comprising the OAS i s p r o p e r l y adjusted i n order t o achieve i t s intended f u n c t i o n s successfully.
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R e v i s i o n 0 Relatively small clearances between the mast of the Light Duty Utility Arm (LDUA) and the walls of the tank riser, make it necessary to carefully align the mast with the riser before inserting it into the tank, to assure minimal contact of the LDUA mast/arm with the riser. system has the capability to translate and angulate its mast to achieve alignment with the tank riser, but by itself does not have the capability of determining when satisfactory a1 ignment has been reached. Alignment Scope (OAS) (System No. 6250) is the device by which the operator can evaluate whether satisfactory alignment has been obtained. part of the overall LDUA system and the testing defined herein is within the scope of WHC-SD-TD-TP-005, LDUA System Pre-Operational (Cold Test) Test Plan.
The OAS is attached to the LDUA wrist using an end effector Tool Interface Plate (TIP), in like manner as all other LDUA end effectors. It utilizes a TV camera and lights to allow the operator to optimize alignment using optical "bore scope" techniques, and downward looking point laser lights to confirm that the riser walls do not protrude into the path. Before being inserted into the riser, the OAS will provide the operator with real-time information that will assist him/her in making a determination of how to move .the LDUA mast for alignment, and for judging that satisfactory alignment has been achieved. When the TV camera and lasers indicate that the OAS is aligned to the riser, the LDUA mast and arm will also be in alignment with the riser (within the ability of the LDUA wrist to correctly hold the OAS). Proximity sensors mounted around the circumference of the OAS allow the OAS to determine clearances between it and the wall of the riser as it subsequently passes through the riser. A positive pressure differential of at least 0.1 inches of water must be maintained within the OAS to allow it to operate inside tanks with flammable atmospheres. The OAS contains a pressure switch that will command all power to be removed from the LDUA and OAS should this positive pressure become too low.
Two different configurations of the OAS will be tested in accordance with this test procedure. Both test units will be clean, new equipment never having been exposed to a radiological or other toxic environment. configurations are as follows:
The OAS is 
OAS Confiquration B:
OAS configuration B, will be made by modifying configuration A to include an actual, finalized TIP instead of the temporary aluminum TIP. Other hardware changes derived from the testing of configuration A may also be incorporated into configuration B. Configuration 8 will be as shown on a later revision o f H-6-XXXXl (TBD). The applicable OAS drawing numbers in effect at time of testing will be recorded on the data sheets.
GENERAL DESCRIPTION
The ability o f the OAS to achieve detection o f satisfactory LDUA alignment is directly related to how well the TV camera and lasers are aligned relative to the TIP o f the OAS. Therefore, the objective of this test is to assure that the TV camera and downward looking point lasers are properly aligned relative to the TIP, and the side looking proximity sensors (also lasers) are to be individually checked for proper distance readouts.
Adjustments will be made to the TV camera and lasers if needed.
OAS configuration A may be tested first because no actual TIP will be available for many weeks after the OAS arrives from Savannah River, yet there is much to be learned by testing the OAS as it was originally received. Therefore, configuration A will be tested to provide adequate time for further design modifications if necessary. Any such modifications will be incorporated into configuration B. OAS configuration B shall be subject to all testing specified in this procedure, as was configuration A. As an option, testing of configuration A may be omitted and only configuration B tested, depending upon when configuration B is available relative to configuration A. camera is accomplished using a special fixture as shown schematically in figure 1 , and used as described in figure 2 . The side looking lasers, for detecting proximity of the riser wall, will be tested and calibrated using special calibration gages designed for that purpose. settings will be checked with a manometer. All testing will be done in a In general, the alignment o f the downward looking point lasers and TV
The OAS pressure switch
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i t y , w i t h no h i s t o r y o f exposure t o r a d i o l o g i c a l o r t o x i c environments.
3.0 TEST CONDITION LIMITS Alisnment L i m i t s : There are no OAS alignment f a i l u r e modes i n t h i s t e s t t h a t c o u l d r e s u l t i n a b o r t i o n o f t h e t e s t , o t h e r than f a i l i n g t o be a b l e t o a d j u s t t h e f o u r p o i n t l a s e r s and t h e TV camera t o a l i g n w i t h t h e OAS t a r g e t t o t h e s a t i s f a c t i o n o f t h e CTE. f u n c t i o n o f a l i g n i n g t h e LDUA mast housing t o t h e r i s e r w i l l be t e s t e d as p a r t o f t h e LDUA I n t e g r a t e d T e s t i n g (Cold Test), and i s n o t w i t h i n t h e scope o f t h i s procedure.
Pressure Switch S e t t i n s s : The pressure s w i t c h c o n t a c t s s h a l l open b e f o r e t h e s w i t c h i n t e r n a l pressure i s decreased t o a d i f f e r e n t i a l o f n o t l e s s than 0.1, nor more than 0.3 inches o f w a t e r .
The a b i l i t y o f t h e OAS t o p e r f o r m , i t s intended 4.0 INSTRUMENTS AND CALIBRATION

The o n l y instruments used i n t h i s t e s t r e q u i r e d t o be w i t h i n c a l i b r a t i o n a r e :
The p r e c i s i o n l e v e l , used t o l e v e l t h e OAS Alignment F i x t u r e , w i l l be c a l i b r a t e d by t h e WHC instrument l a b . 0.0005 inches per f o o t .
This l e v e l has a s e n s i t i v i t y o f
The water manometer, used t o t e s t t h e a c t u a t i o n pressure o f t h e pressure switch, w i l l be c a l i b r a t e d by t h e WHC instrument l a b . w i l l have a s e n s i t i v i t y o f 0.01 inches water. The P r o x i m i t y Sensor C a l i b r a t i o n Gages, H-4-302540-1 and -2, are s p e c i a l
T h i s instrument gages w i t h c e r t a i n machined f e a t u r e s which w i l l have been measured and v e r i f i e d by QC t o p r o v i d e known d i s t a n c e s f o r c a l i b r a t i o n o f t h e l a s e r s used f o r p r o x i m i t y sensing. distances o f approach allowed by an o b j e c t t o t h e o u t e r surface o f t h e OAS before l o w e r i n g o f t h e LDUA m a s t i s stopped f o r f u r t h e r d e c i s i o n l a n a l y s i s . The two gages are each o f one piece machined c o n s t r u c t i o n and w i l l have no need o f f u t u r e r e -v e r i f i c a t i o n o f dimensions.
These machined f e a t u r e s represent t h e c l o s e s t
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Revision 0 The Lock and Tag Procedure for the FMEF shall be adhered to as applicable, whenever doing maintenance or other servicing of the OAS or test equipment.
Before beginning a task, the Cognizant Test Engineer (CTE) is responsible to assure that all personnel taking part in the test have been briefed for their tasks and that they understand the procedure section being performed and any hazards associated with the task.
Some sections of the procedure require the OAS lasers to be adjusted while they are illuminating a target. be made while electrical power of less than 50 volts is applied to the OAS .
This requires that the adjustment
The OAS target is mounted on the floor of room 319 in building 427.
This room is often used by people in the building as a through passage to other areas. The area around the immediate proximity o f the target shall be roped off to exclude foot traffic from the work zone whenever the target is on the floor, to preclude inadvertent exposure to class IIIa lasers and trip hazards. will be worn within the roped zone. The roped off section will be posted with a danger sign indicating the laser hazard and warning persons that "direct beam eye exposure or eye exposure to strong reflections is prohibited." When lasers are energized eye protection
MAINTENANCE AND FAILURES
The CTE shall maintain a log book to document daily test activities, all test anomalies, test deviations, and equipment failures. The log book shall include the immediate resolution of anomalies and equipment failure, and the proposed long term resolution (if different than the immediate resolution).
The CTE shall sign and date each entry made in the log book.
during the period of test performance.
There are no components within the OAS which should require maintenance Any OAS component which has been re-
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PROCEDURE
In general, the sequence of testing will be performed in the order in which it is presented in this section of the procedure. However, the CTE may authorize deviation from this test sequence at his discretion, providing he signs in the appropriate space indicated at the beginning of the test section to be performed. The CTE may also eliminate or add other steps to the test procedure at his discretion, providing they are o f a non-hazardous nature. Such deviation from the procedure must be clearly red-lined into the procedure at the place where the change i s to occur, and signed and dated by the CTE prior to its implementation. With ambient pressure at the sense port of the pressure switch, verify that the switch contacts are open, by observing LDUA signal at control chassis.
2)
Attach a 0 to 10 inch water manometer and hand operated vacuum pump to the sense port and slowly draw a negative pressure until the pressure switch actuates (contacts close), as determined by observing LDUA signal at control chassis. Record the actuation pressure differential in the appropriate place in data sheet 1. QA representative signature required in data sheet.
Step complete and acceptable: CTE: date: - Step complete and acceptable: CTE: date: -QA : date: -QA representative signature required in data sheet.
)
Remove the manometer from the sense port of the pressure switch. 
NOTE:
The operational TIP used in configuration B will have its own attachment device built into it, which can be manually operated to secure it beneath the leveling plate.
in configuration A, may differ, but will still be manually attached.
The method of attaching the temporary TIP used NOTE:
The lower portion of the OAS (housing the TV camera, etc) will have not yet been installed before beginning this section of the procedure.
Attach the OAS to the bottom side of the Leveling Plate. in place (see notes above) and attach electrical cabling to its connectors.
Secure it
should form a t h i n , d i s t i n c t l i n e on t h e i n n e r surface o f t h e u p r i g h t b l o c k l o c a t e d on t h e 10.500 i n c h c i r c l e on t h e t a r g e t (see f i g u r e 3 ) . I f t h e l a s e r beam p a t t e r n i s n o t s a t i s f a c t o r y (as determined by t h e CTE) t h e l a s e r may be adjusted by loosening one o f t h e two fasteners securing i t t o t h e mounting bracket, r o t a t i n g i t f o r proper i n d i c a t i o n on t h e t a r g e t , then r e -t i g h t e n i n g t h e fastener. d) Turn o f f t h e l a s e r and disconnect i t s power lead.
3)
When t e s t i n g i s complete on a l l f o u r p o i n t l a s e r s reconnect t h e i r power leads and t u r n them each on t o v e r i f y t h a t they operate, then t u r n them each o f f .
Above s e c t i o n completed: ( s i g n a t u r e o f CTE) (date)
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